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DETAILED ACTION 
Response to Amendment 

In response to the preliminary amendments filed 29 March 2002 and 24 June 2002, the 
specification is amended and claims 62-67 are added. Claims 1-67 are pending. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-7, 10, 30-31, 35-40, 58-62, and 65 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wakata et al. (US 5,305,338, cited by App.). Wakata discloses the claimed 
invention as follows: 

INDEPENDENT CLAIMS 

Regarding claims 1 and 37, Wakata discloses in Fig. 2 an excimer laser having a laser 
tube 5 filled with a laser gas and a known discharge circuit (Fig. 1) connected to a plurality of 
electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. There is no mention of 
a step-up transformer disposed within the circuit after the switch. 

Regarding claim 30, Wakata discloses in Fig. 2 an excimer laser having a laser tube 5 
filled with a laser gas and a known discharge circuit (Fig. 1) connected to a plurality of 
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electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. The solid-state switch 1 
may be replaced by a number of IGBTs disposed in such a manner that there is an arbitrary 
number of parallel combinations, with each parallel combination having an arbitrary number of 
IGBTs in series (Fig. 3, col. 2 lines 20-32). Thus, the switch can be configured to switch a 
voltage signal of between 12 and 25 kV. 

Regarding claims 58-61, Wakata discloses in Fig. 2 an excimer laser having a laser tube 5 
filled with a laser gas and a known discharge circuit (Fig, 1) connected to a plurality of 
electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. The solid-state switch 1 
may be replaced by a number of IGBTs disposed in such a manner that there is an arbitrary 
number of parallel combinations, with each parallel combination having an arbitrary number of 
IGBTs in series, thus the combinations of IGBTs as claimed are disclosed. (Fig. 3, col. 2 lines 
20-32). 

DEPENDENT CLAIMS 

Regarding claims 2-4, 35-36, 38, 62, and 65, Wakata shows in Fig. 3 that the switch may 
include a plurality of switches disposed in such a manner that there is an arbitrary number of 
parallel combinations, with each parallel combination having an arbitrary number of switches in 
series, thus the combinations of switches as claimed are disclosed. 
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Regarding claims 5 and 39, the solid-state switch 1 may be replaced by a number of 
IGBTs disposed in such a manner that there is an arbitrary number of parallel combinations, with 
each parallel combination having an arbitrary number of IGBTs in series (Fig. 3, col. 2 lines 20- 
32). Thus, the switch can be configured to switch a voltage signal as claimed. 

Regarding claims 6-7, 31, and 40, the rise time of a voltage applied to the electrodes is 
100-300 ns, and switch time is less than 50 ns (col. 5 lines 5-26). See the discussion of the 
anticipation of ranges in MPEP 2131.03. 

Regarding claim 10, the capacitors will be as claimed to promote the normal operation fo 
the device. 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wakata. 
Wakata discloses the limitations of these claims as shown in the rejection of claim 1 above, but 
does not disclose the following: 

Regarding claims 8-9, it is not disclosed that there is an additional load between the 
discharge electrodes and the peaking capacitor, the additional load being a resistor. It is well 
known in the art to include a load resistor in such a position. It would have been obvious to one 
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skilled in the art to include this additional load resistor because the additional resistor would 
have reduced the current through the electrodes, as is well known. 

Claims 11-12, 55, and 57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wakata in view of Gordon. (US 5,815,386). Wakata discloses the limitations of these claims as 
shown in the rejection of claim 1 above, but does not disclose that there be a protective circuit 
parallel to the switch for protecting the switch, said protective circuit including a diode and a 
saturable inductor. Gordon teaches a circuit having an IGBT switch 34 and having a protective 
circuit in parallel with the switch, said protective circuit including a diode and saturable inductor 
(Fig. 2, 3a-c, col. 1 line 44 - col. 2 line 34). It would have been obvious to one skilled in the art 
to include such a protective circuit because these elements will protect the switch from voltage 
spikes, as taught by Gordon. 

Claims 1 1, 13, 54, and 56 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wakata in view of Desor et al. (US 6,020,723 cited by App.). Wakata discloses the limitations of 
these claims as shown in the rejection of claim 1 above, but does not disclose that there be a 
protective circuit parallel to the switch for protecting the switch, said protective circuit including 
a resistor and capacitor in series. Desor teaches a discharge circuit for an excimer laser having a 
IGBT switch 44 and having a protective circuit in parallel with the switch, said protective circuit 
including a resistor-capacitor series combination R4,C4 (Fig. 2,4, col. 5 line 65 - col. 6 line 4). It 
would have been obvious to one skilled in the art to include such a protective circuit because 
these elements will protect the IGBT, as taught by Desor. 
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Claims 14-22, 32-34, 41-47, 63, and 66-67 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wakata in view of Mizoguchi et al. (US 5,754,579, cited by App,). Wakata 
discloses the claimed invention as follows: 

INDEPENDENT CLAIMS 

Regarding claim 14, Wakata discloses in Fig. 2 an excimer laser having a laser tube 5 
filled with a laser gas and a known discharge circuit (Fig. 1) connected to a plurality of 
electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. There is no mention of 
a step-up transformer disposed within the circuit after the switch. It is not disclosed that the 
discharge circuit includes a voltage doubling circuit configured to double the voltage applied to a 
pulse compressor circuit before the voltage reaches the electrodes. Mizoguchi teaches 
embodiments of discharge circuits having solid-state switches such as in Wakata where there is a 
voltage doubling circuit that doubles the voltage of the pulse switched by the switch and 
applying this voltage to a pulse compression circuit before applying the voltage to the electrodes 
(Fig. 6-7). Mizoguchi teaches that these discharge circuits are obvious variants of the standard 
discharge circuit shown in Fig. 1 (col. 1 1 line 65-67), and therefore it would have been an 
obvious engineering design choice to substitute these art known variations into the discharge 
circuit of Wakata, as taught by Mizoguchi. 

Regarding claim 45, Wakata discloses in Fig. 2 an excimer laser having a laser tube 5 
filled with a laser gas and a known discharge circuit (Fig. 1) connected to a plurality of 



Application/Control Number: 09/858,147 Page 7 

ArtUnit: 2828 

electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. There is not disclosed a 
voltage doubling circuit including a pair of capacitors for doubling the voltage of the pulse 
switched by the switch, and a pulse compression circuit for compressing the pulse for application 
to the electrodes. Mizoguchi teaches embodiments of discharge circuits having solid-state 
switches such as in Wakata where there is a voltage doubling circuit including a pair of 
capacitors that doubles the voltage of the pulse switched by the switch and applying this voltage 
to a pulse compression circuit before applying the voltage to the electrodes (Fig. 6-7). Mizoguchi 
teaches that these discharge circuits are obvious variants of the standard discharge circuit shown 
in Fig. 1 (col. 1 1 line 65-67), and therefore it would have been an obvious engineering design 
choice to substitute these art known variations into the discharge circuit of Wakata, as taught by 
Mizoguchi. 

Regarding claim 47, Wakata discloses in Fig. 2 an excimer laser having a laser tube 5 
filled with a laser gas and a known discharge circuit (Fig. 1) connected to a plurality of 
electrodes 9 for exciting the laser gas. There is inherently an optical resonator because this is 
necessarily a part of an excimer laser. The discharge circuit includes a solid-state switch 1 
configured to switch a voltage needed to produce desired pulse energies. The switch may include 
a plurality of IGBTs for switching an electrical pulse provided by a main storage capacitor 
charged by a power supply. There is no mention of a step-up transformer disposed within the 
circuit after the switch. There is not disclosed a pulse compression circuit for compressing the 
pulse for application to the electrodes. Mizoguchi teaches embodiments of discharge circuits 
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having solid-state switches such as in Wakata where there is a voltage doubling circuit that 
doubles the voltage of the pulse switched by the switch and applying this voltage to a pulse 
compression circuit before applying the voltage to the electrodes (Fig. 6-7). Mizoguchi teaches 
that these discharge circuits are obvious variants of the standard discharge circuit shown in Fig. 1 
(col. 1 1 line 65-67), and therefore it would have been an obvious engineering design choice to 
substitute these art known variations into the discharge circuit of Wakata, as taught by 
Mizoguchi. 

DEPENDENT CLAIMS 

Regarding claims 1 5 and 44, the solid-state switch 1 may be replaced by a number of 
IGBTs disposed in such a manner that there is an arbitrary number of parallel combinations, with 
each parallel combination having an arbitrary number of IGBTs in series (Fig. 3, col. 2 lines 20- 
32). Thus, the switch can be configured to switch a voltage signal as claimed. 

Regarding claims 16-18, 43, 63, and 66-67, Wakata shows in Fig. 3 that the switch may 
include a plurality of switches disposed in such a manner that there is an arbitrary number of 
parallel combinations, with each parallel combination having an arbitrary number of switches in 
series, thus the combinations of switches as claimed are disclosed. 

Regarding claims 19-22, 31-34, 41-42, 46, Mizoguchi teaches the voltage doubling 
circuit of Figs. 6-7 includes a pair of capacitors in series whose first plate is connected to the 
output of the switch, and the second plate of a first of the pair of capacitors is connected to the 
pulse compressor circuit, and a second plate of a second of the pair of capacitors is connected to 
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ground. The limitations of claim 22 will occur in the normal operation of this voltage doubling 
circuit. 

Claims 23-29, 48-49, 51-52, and 64 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kakehata et al. (Appl. Phys. Lett., Dec. 1992). In view of Basting et al. (US 
6,005,880, cited by App.). The claimed invention is taught as follows: 

Regarding claims 23, 26, 48, and 51, Kakehata discloses a molecular fluorine laser 
system comprising a laser tube filled with gas, an optical resonator, a discharge circuit, and 
inherently a plurality of electrodes in the laser tube connected to the discharge circuit for exciting 
the laser gas. There is an oscillator discharge circuit and an amplifier discharge circuit, where a 
pulse applied to the amplifier is delayed from that applied to the oscillator discharge circuit. The 
output from the oscillator is directed into the tube of the amplifier at a same time as the discharge 
is applied to the amplifier, increasing the output of the laser to a desired level. There are switches 
connected to each of the discharge circuits. It is not disclosed that the switches may be solid 
state. Wakata teaches laser discharge circuits including solid state switches. It would have been 
obvious to one skilled in the art to replace the switches of Kakehata with Wakata' s switch 
because this switch will not have the problems of instable discharge and temperature sensitivity, 
as taught by Wakata. 

Regarding claims 24 and 27, due to the placement of the switch and discharge electrodes, 
the voltage across the switch is substantially the same as the voltage across the discharge 
electrodes of the oscillator laser, and is inherently less than required to produce a substantially 
similar level of output pulse energy without the amplifier. 
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Regarding claims 25 and 64 it is not disclosed that the switches comprise a plurality of 
IGBT's, more specifically a plurality of parallel combinations, with each combination including 
at least one IGBT. Wakata teaches such a switch in Fig. 3. It would have been obvious to one 
skilled in the art to replace the switch of Basting with Wakata* s switch because this switch will 
not have the problems of instable discharge and temperature sensitivity, as taught by Wakata. 

Regarding claim 28, the delay is controlled therefore the switches are synchronized. 

Regarding claim 29, a trigger applied to the switches is delayed before the second switch. 

Regarding claims 49 and 52, the electrical pulses will provide an output of the laser 
system at the desired energies, and there is no mention of a step-up transformer. 

Claims 50 and 53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kakehata and Basting as applied to claims 23-29, 48-49, 51-52, and 64 above, and further in 
view of Ershov et al. (US 5,970,082, cited by App.). Kakehata and Basting teach all of the 
limitations of claims 23-29, 48-49, 51-52, and 64 as shown above, but do not teach that the 
resonator includes a line-narrowing module. Ershov teaches an excimer laser system in which the 
resonator includes a line narrowing module (col. 1 line 10 - col. 2 line 60). It would have been 
obvious to one skilled in the art to include a line narrowing module in the resonator because this 
will provide a laser beam having a narrow bandwidth, as taught by Ershov. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A. Menefee whose telephone number is (703) 605-4367. 
The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Ip can be reached on (703) 308-3098. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




JM 

September 4, 2002 
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